This paper presents an exact solution to diffraction of a skew incident plane electromagnetic wave by an axially anisotropic impedance wedge, on use of a newly proposed procedure ([1], [2] ). Applying the Sommerfeld-Malyuzhinets technique to the boundary-value problem yields a coupled system of difference equations for the spectra of the electric and magnetic field components which are parallel to the edge; a decoupled functional difference (FD) equation for one spectrum arises on eliminating the second spectrum; then use is made of a generalised Malyuzhinets function to simplify the FD equation; on account of the asymptotic behaviour (the Meixner edge-condition), the poles and their residues of the spectrum in the basic strip of the complex plane, and considering the even and odd part of the spectrum separately, an integral equivalent to the FD equation is derived in virtue of a so-called S-integrals; for points on the imaginary axis which belongs to the basic strip the integral equivalent becomes a Fredholm equation of the second kind with a non-oscillating kernel; solving this integral equation by the quadrature method the spectrum on the imaginary axis can be determined, in turn, the spectrum inside and outside the basic strip can be obtained by integral extrapolation and by analytical continuation; a first-order uniform asymptotic solution follows from evaluating the Sommerfeld integrals with the saddle point method. Comparison with available exact solutions in several special cases show that this approach leads to a fast and accurate solution of the problem under study.
INTRODUCTION
Diffraction of electromagnetic waves in wedge-shaped regions remains the subject matter of many works since the seminal paper of Sommerfeld in 1896, and is analysed often with the Sommerfeld-Malyuzhinets method, cf. [3] .
The key step of th Sommerfeld-Malyuzhinets technique lies in solving the resulting functional difference equations of higher order. Recently, it has been shown that a generalised Malyuzhinets function and the S-integral can be combined to convert an FD equation of the second order to a Fredholm integral equation of the second kind and then the integral equation can be solved by quadrature method [1] . Furthermore, this approach has been extended to solve an FD equation of higher order resulting from diffraction of a skew incident plane electromagnetic wave by an impedance wedge [2] .
z-axis and its faces are the half-planes ' = with > > 0. On the wedge faces the following boundary conditions must be met by the tangential components of the electric (E z E r ) and the magnetic (H z H r ) fields E r (r z ) = a 12 Z 0 H z (r z ) E z (r z ) = a 21 Z 0 H r (r z ) (1) Z 0 being the intrinsic impedance of the surrounding medium, a 12 and a 21 the normalised axially anisotropic surface impedances. The passivity requires that Re a 12 0 and Re a 21 0 hold good. Obviously, a scalar impedance wedge with a 12 = a 21 , studied in [2] , represents a special case of this work. 
Therefore, the z-components of the total field take the form
and U(r ' ) meet on the wedge faces following conditions, see eqs. (3) and (4) 
As r ! 0, U(r ' ) remain finite (Meixner's edge condition).
Inserting the Sommerfeld integral expressions for U(r ' ), U(r ' ) = (2 i) ;1 
The radiation condition demands that f( ) ; U 0 =( ; ' 0 ) be regular in (; ).
Eq. (6) can be rewritten as
Eliminating f 2 (; ) from (7) we obtain a completely decoupled FD equation for f 1 ( )
After having obtained a solution for f 1 ( ) in the strip ( ;2 2 ), f 2 ( ) in the same strip is given by, on use of (7) f 2 ( ) = f 1 (; 2 ) ; b 1 (; )f 1 ( ) =b 2 (; ) 2 ( ;1 1) (1 1) )]
The spectra f( ) can be analytically extended to outside the basic strip ( ;2 2 ) by virtue of (7).
Simplified Difference Equation
To simplify (8), we rewrite the sole non-constant coefficient at its left-hand side in an equivalent form: The defining equation for
( + 2 ) = c o s ( =2) ( ; 2 ), has been used above.
In case of > = 2, the two zeros of 0 ( ) inside the basic strip can be eliminated,
This new function F 0 ( ) is free of both zeros and poles in the basic strip.
Introducing a new spectrum F 1 ( ) according to f 1 ( ) = F 0 ( )F 1 ( ), it is not difficult to see that F 1 ( ) obeys an inhomogeneous difference equation with constant coefficents at the left-hand side
Fredholm Integral Equation of the Second Kind
Expressing both the spectrum F 1 ( ) and the right-hand side of (11) in their even and odd parts, 
The particular solution to (13) can be obtained with the procedure described in [1] and [2] . In order to find the particular solution to (12) by using the same procedure, we introduce a new odd function G The sought-for equivalent integral representation of (11) in the basic strip ( ;2 2 ) reads 
The remaining terms at the right-hand side recover the geometrical-optics poles and the asymptotic behaviour of F 1 ( ) at infinity.
The constants A 1 are determined by the requirement that the second spectrum f 2 ( ) given in the basic strip by (9) must be free of non-physical poles. This leads to two additional conditions f 1 ( ; =2 From the asymptotic behaviour of Q 1 ( ) and F 1 ( ) it can be inferred that the kernel of (15) is square integrable. Hence its solvability follows from the uniqueness of the present problem, which has been shown elsewhere, cf [5] .
Uniform Asymptotic Solution and Numerical Results
Together with (16), (15) is solved by quadrature method. Evaluating the Sommerfeld integrals by the saddle point method, a uniform asymptotic solution for the problem under study has been derived. Applied to an anisotropic impedance wedge with a specific class of impedances for which a closed-form exact solution is available [5] , the numerical results obtained in this work (squares) agree completely with the ones based on the procedure described in [4] and [5] (lines), see Fig. 1 . 
SUMMARY
This paper presents an exact solution to diffraction of a skew incident plane electromagnetic wave by an axially anisotropic impedance wedge, by using a procedure proposed recently.
